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double-resonant four-wave mixing
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DFWM
Tulej, M., Knopp, G., Gerber, T. & Radi, P.P., Journal of Raman Spectroscopy 41, 853-858 (2010).
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Swan-band around 467 nm (omitting perturbation)
A. Tanabashi, T. Hirao, T. Amano, and P.F. Bernath, The Astrophysical Journal Supplement Series 169, 472 (2007).
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Perturbation
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Example: Deperturbation of the v'=4 level
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Deperturbation by TC-RFWM
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Molecular constants
P. Bornhauser, G. Knopp, T. Gerber, and P.P. Radi, Journal of Molecular Spectroscopy 262, 69 (2010).
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Measured energy levels
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Optimized molecular parameters
P. Bornhauser, Y. Sych, G. Knopp, T. Gerber, and P.P. Radi, J. Chem. Phys. 134, 044302 (2011).
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Gateway states
 W.M. Gelbart and K.F. Freed, Chemical Physics Letters 18, 470 (1973).
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Quintet Character
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First excited quintet state, the (1,0) band of 1 5u: 
PFOODR by UNFOLDED TC-RFWM
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Molecular constants of the 1 5u state
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1 5u wavefunctions (ab initio)
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PFOODR of 1 5u, v=1 
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V1=823.435(15)
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LIF from 1 5g? 
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Perturbation Facilitated Optical-Optical 
Double-Resonance (PFOODR) and LIF
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Vibrational structure of the 1 5g state 
by PFOODR excitation and LIF
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The origin of 1 5g, v=3 by
depurturbation of d 3g,  v=8 ~ 1 5g, v=3
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The origin of 1 5g, v=3 by
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Measured energy levels
Symmetry (Jeven/Jodd): :e (+/-) :f (-/+)
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The origin of 1 5g, v=3
Ref.1: A. Tanabashi, T. Hirao, T. Amano, and P.F. Bernath, The Astrophysical Journal Supplement Series 169, 472 (2007). 
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Ab initio
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Summary
Double-resonance investigations by Two-Color Resonant Four-
Wave Mixing is advantageous to disentangle complex spectra:
Characterization of perturbations in  C2
Observation of dark states
Intersystem crossing via gateway states to investigate states that 
cannot be accessed by direct optical transitions due to the 
stringent selection rule S=0
Characterization of the first quintet-quintet band in C2
Ab initio at the MRCI level of theory with a pCV6Z basis set and 
comparison with MRCI-F12 including implicit correlation of the 
electrons
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